Renoprotective effects of artemisinin and hydroxychloroquine combination therapy on IgA nephropathy via suppressing NF-κB signaling and NLRP3 inflammasome activation by exosomes in rats.
Immunoglobulin A nephropathy (IgAN) is an autoimmune kidney disease with complex pathogenesis leading to end-stage renal damage. The prime pathological characteristics of IgAN are IgA immune complexes deposition accompany with mesangial cell proliferation and urine protein elevation. Artemisinin (ART) is extracted from traditional Chinese medicine Artemisia annua L. Hydroxychloroquine (HCQ) is a classical antimalarial drug applied in the treatment of autoimmune diseases. Both of them possess anti-inflammatory and immunomodulatory properties. The purpose of this research was to investigate the pharmacological effects of ART combined with HCQ (AH) and discuss thoroughly the potential molecular mechanisms in IgAN. In vivo, our results demonstrated that AH could efficiently ameliorate kidney damage by improving kidney dysfunction and reducing the levels of 24 h urine protein, IgA and IgG immune complexes deposition in glomerulus of IgAN rats. Interestingly, AH obviously promoted the secretion of exosomes in renal tissues, inhibited the expressions of nuclear factor-κB (NF-κB) signaling and NLRP3 inflammasome-related proteins, including IκB-α, p-p65, NLRP3, ASC, IL-1β and caspase-1 in IgAN rats. In vitro, further mechanistic study illustrated that exosomes derived from human renal tubular epithelial cells (HK-2) were significantly enhanced by AH, which could be utterly taken up in human mesangial cells (HMCs) and inhibited the activation of NF-κB pathway and NLRP3 inflammasome after AH intervention. However, GW4869 interdicted the promotive effect of AH on exosomes from HK-2 cells and the suppression of exosomes on NF-κB/NLRP3 activation in HMCs. Taken together, this study demonstrated that there was an inhibitory effect of AH therapy on NF-κB/NLRP3 signaling via mediating exosomes release in IgAN rats, which provided an alternative approach for IgAN treatment.